Context and Objective. To describe clinical and resource utilization patterns in patients with refractory neuropathic pain (NeP) who were prescribed pregabalin for the first time in routine medical practice in primary care settings.
Introduction
Neuropathic pain (NeP) is induced by lesions or conditions that cause a primary injury or malfunction of the nervous system [1, 2] . Prevalence of NeP has been estimated to range between 5% and 7.5% and is responsible for up to 25% of pain clinic visits [3, 4] . NeP has an important individual and social impact [5] [6] [7] [8] [9] [10] . Treatments are available for NeP, including antidepressant drugs, opioids, and several anticonvulsant drugs like pregabalin [11] [12] [13] . Many patients with NeP are often not properly diagnosed, do not receive suitable therapies, or are prescribed lowerthan-recommended doses of an appropriate drug [10, 14] . All of these influence the burden of disease [15] [16] [17] , causing a substantial increase in health care and indirect costs [14, [18] [19] [20] .
The use of drugs in clinical trials differs from clinical practice settings, limiting the generalization of clinical trial results to a more heterogeneous population and realworld clinical practice conditions [21] . In randomized clinical trials, demographic and clinical baseline characteristics are balanced among treatment groups. However, these conditions do not reflect conditions in actual clinical practice. In this sense, observational studies are often used to evaluate the effectiveness of a product used and prescribed in routine medical practice, providing additional information on pre-and postintervention settings, and also complements information from clinical trials [22] . This also happens in the field of NeP management, where a variety of factors at different levels can affect the therapeutic behavior of physicians, particularly, family physicians and general practitioners in particular. Understanding the medical profile and current treatment patterns in patients with NeP is crucial to the development of effective pain management strategies [23] . As a drug of first choice for the treatment of NeP [13] , pregabalin may be affected by different medical considerations or criteria when determining the type of patients who should receive such treatment for the first time. Thus, the objective of this study was to describe clinical and resource utilization patterns in patients with NeP prescribed pregabalin for the first time in routine medical practice in primary care settings (PCS) in Spain. Findings in this research may help clinicians and decision makers to learn more about how pregabalin is used in the real world, thus allowing them to implement better therapeutic strategies for NeP.
Patients and Methods

Study Design
This study describes a secondary post-hoc analysis of characteristics of pregabalin-naïve patients enrolled in a multicenter, observational, prospective 12-week study.
The study objective was to analyze the cost of treatment and patient-reported health outcomes in patients with refractory NeP in real-life conditions in PCS: the LIDO study. Its design and main characteristic have been published elsewhere [24, 25] . The study was approved by the Clinical Research Ethics Committee of Hospital de la Princesa (Madrid), and it was conducted in compliance with the principles of the Declaration of Helsinki for research in humans. In the LIDO study, patients could be prescribed pregabalin for the first time as monotherapy (replacing previous treatments), as add-on therapy to existing treatments, or no pregabalin at all. This last group was prescribed other existing marketed drugs for NeP according with physician own judgment. This article describes and compares the baseline patient characteristics in each group, to endeavor identify the patient circumstances that lead physicians to prescribe a given treatment.
Study Population
In brief, the original study included patients of both genders 18 years of age or older with NeP secondary to diabetic neuropathy, post-herpetic neuralgia, or trigeminal neuralgia according to International Classification of Diseases 10th revision codes. The subjects were refractory to previous analgesia and had been experiencing chronic pain for at least 6 months. The secondary analysis included only those patients who met the selection criteria and who had not received pregabalin treatment before study initiation. The sample size of the LIDO study was defined in accordance with its primary endpoint, i.e., to determine health care resource utilization and costs after a 12-week follow-up period, under usual medical practice conditions in PCS. Thus, no sample size was predetermined for the secondary analysis, whose patient characteristics at the baseline visit are presented in this article.
Clinical Assessments and Instruments of Measurement
During the baseline visit, selection criteria were verified, and socio-demographic, disease duration, and treatment duration data were collected.
Information regarding health care resources used in last 12 weeks (pharmacological and non-pharmacological treatments, medical visits, hospitalizations, and diagnostic tests performed due to pain) were obtained from the patient by means of a face-to-face interview and medical records. Patients were also interviewed on the impact of pain on their self-perceived average work productivity (determined as 0-100% productivity) during the last 12 weeks, and information was collected about the number of work days lost due to pain. From these data, the number of lost workday equivalents (LWDE) was calculated using the following formula: LWDE = W1 + W2 (1-P); where W1 is the number of days unable to work or perform daily activities due to pain in the last 12 weeks; W2 the number of days working with pain in the same period; (1-P) the percentage of work disability; and P the percentage of effectiveness at work [26] [27] [28] . Patients were requested to complete the Spanish version of the Dolour Neuropathique 4 NeP diagnostic questionnaire, the Short Form McGill Pain Questionnaire (SF-MPQ), the Sheehan Disability Inventory (SDI), the Medical Outcomes Study Sleep Scale (MOS-Sleep), the Hospital Anxiety and Depression Scales (HADS), and the EuroQoL (EQ-5D) questionnaire [29] [30] [31] [32] [33] [34] [35] [36] [37] .
The DN4 NeP diagnostic questionnaire is a 10-item questionnaire to distinguish between NeP and non-NeP. The SF-MPQ computes three pain scores: sensory, affective, and total, and also assesses patient pain intensity during the previous week on a 0-100 visual analog scale, and pain intensity at the time of assessment on an ordinal 6-point scale. The SDI assesses patient functional impairment in three different domains: work, social life, and family life/home responsibilities. The MOS-Sleep scale assesses key self-perceived aspects of sleep: sleep disturbances, snoring, and awakening short of breath or with a headache, sleep adequacy, daytime somnolence, and quantity of sleep. In addition, the MOS-Sleep scale provides a summary index of sleep disturbances; the higher the score, the worse the sleep. The HADS explores the presence of depression and anxiety symptoms. The EQ-5D is designed to describe patient health in five dimensions (mobility, self-care, usual activities, pain/ discomfort, and anxiety/depression), and also to assess the patient's current self-reported health status. Scores on those five items may also be used to calculate a utility index, ranging from −0.6 to 1.0, with highest scores representing better health status.
Estimation of Costs
Calculation of the total costs per patient included direct health care costs and indirect costs based on LWDE. 
Statistical Analysis
For statistical analyses, patients were classified into three groups, depending on the treatment initiated based on clinical judgment at the baseline visit: patients for whom switching to one or more drugs other than pregabalin was prescribed or for whom one or more drugs other than pregabalin were added to the previous treatment (othertreatments group); patients for whom monotherapy with pregabalin was prescribed as a substitute for the previous therapy (pregabalin-monotherapy group); and patients for whom pregabalin was added to the previous therapeutic regimen (pregabalin-add-on group). Patient baseline characteristics were described by means and standard deviations for quantitative variables, and by distributions of absolute and relative frequencies for qualitative variables. The Kolmogorov-Smirnov test was used to verify the normal distribution of quantitative variables, and analyses of variance (ANOVA), KruskalWallis tests, and chi-square tests were used to ensure the homogeneity of baseline variables in the three assessment groups. Absolute values were obtained to quantify the use of health care resources, LWDEs, and overall costs in the 12 weeks before the baseline visit. The statistical significance of between-group comparisons was adjusted using the Tukey test for multiple comparisons. The between-group comparisons were performed in each pregabalin group vs the othertreatments group only when the ANOVA was statistically significant, solely to protect the study from an excess of pair comparisons. All statistical tests were two-sided and were considered significant when P < 0.05. The SAS statistical package version 8.2 (SAS Institute, Cary, NC, USA) was used for all statistical analyses.
Results
Patient Distribution
A total of 1,845 patients were included in the LIDO study, 1,354 of whom had not been previously exposed to pregabalin. The secondary analysis was performed with patients distributed into three groups according to the treatment prescribed: other-treatments 167 (12.3%), pregabalin-monotherapy 598 (44.2%), and pregabalinadd-on 589 (43.5%). The three treatment groups were similar in terms of socio-demographic characteristics. The recruited population was between 59 and 60 years of age on average in the study groups, with 55-60% women and 65-69% not currently working (Table 1) . On average, patients had NeP for 2 years. The most frequent cause of NeP was diabetic neuropathy (54.4%), followed by postherpetic neuralgia (33.8%), and trigeminal neuralgia (11.8%), with no differences between the treatment groups ( Table 1) .
Patient-Reported Outcomes
The total score on the DN4 questionnaire was close to 7 in all groups, although slightly lower in the other treatments group compared with the pregabalin groups (P < 0.05; Table 2 ). Baseline pain intensity was moderate to severe according to SF-MPQ and significantly lower in subjects who received other treatments (P = 0.002; Table 2 ). Likewise, when comparing with patients who received pregabalin, other treatments patients also had significantly lower pain scores at the time of the interview according to SF-MPQ PPI or during the previous week according to the SF-MPQ VAS (Table 2) .
Overall, patients experienced from moderate sleep problems due to NeP (Sleep-MOS summary index score of nearly 50; Table 2 ). Scores on the six dimensions of the MOS-Sleep questionnaire followed a similar pattern, and only the "sleep disturbance" and "adequacy of sleep" dimensions were significantly better in the group not exposed to pregabalin ( Table 2 ). The patients in the pregabalin-add-on group presented poorer psychiatric conditions. Depression levels were significantly higher in the pregabalin-add-on group than in the other two groups (Table 2 ). This group also had a significantly higher percentage of patients with severe depression (16 [ Significant differences between groups were observed for impact of NeP on social and working activities (disability) and perceived stress as measured by the SDI. NeP symptoms interfered with work, social life, and family life more actively in subjects in the pregabalin-add-on group, who had a higher disability level than the other groups (P < 0.0001), while the other treatments subjects were the least disabled ( Table 2 ). The general patient health status according to the EQ-5D questionnaire was significantly better in the other treatments group. The percentage of patients who reported having problems in all five dimensions of the EQ-5D was significantly higher in the pregabalin-treated groups, except in the "Pain or discomfort of any type" dimension, in which 97.4% of the patients reported being affected ( Table 2 ). The majority of patients also reported having problems in their usual activities (81.4%) and presence of anxiety or depression (77.4%).
Direct Health Care and Indirect Resource Utilization and Associated Costs
The majority of the total patients (69.7%) were treated with more than one drug. The mean number of previous treatments was significantly lower in patients in the pregabalinmonotherapy group (P < 0.001; Table 3 ). Forty percent of the patients in the pregabalin-monotherapy group were already on previous monotherapy vs 28.7% of the other treatments and 21.6% of the pregabalin-add-on groups. Whereas 42.6% of patients in the other treatments group and 47.6% in the pregabalin-add-on vs 28.2% in the pregabalin-monotherapy groups received more than three drugs. The most frequent treatments were analgesics, particularly nonsteroidal anti-inflammatory drugs (NSAIDs) and acetaminophen, which were used by at least 60% and nearly 40% of the subjects, respectively. Furthermore, significant between-group differences were found in the A significantly larger number of patients of the othertreatments group underwent infiltrations and iontophoresis compared with the pregabalin groups (P < 0.05), while a higher percentage of pregabalin-add-on patients were treated with microwaves (P < 0.05; Table 3 ). Some diagnostic tests were prescribed significantly less frequently for the other-treatments patients (P < 0.001; Table 3 ). Other-treatments patients had to be hospitalized more often than the other patient groups (P = 0.001). However, other-treatments patients also reported, on average, a lower number of total and primary care visits, while the pregabalin-add-on group had the highest number of all types of visits (P < 0.05; Table 3 ).
Work productivity losses expressed in LWDE was significantly lower in the other-treatments group than in the pregabalin groups (P < 0.001) (Figure 1 Greater use of direct health care and indirect resources by the pregabalin-add-on group resulted in significantly higher direct, indirect, and overall costs (P < 0.001) than the two other groups ( Table 4 ). The costs of diagnostic tests and pharmacological treatments administered to the other-treatments group were significantly lower, yet it was the pregabalin-monotherapy group that had the lowest total direct costs (P = 0.001; Table 4 ).
Discussion
Understanding the medical profile and current treatment patterns in patients with NeP is crucial to the development of effective pain management strategies [23] . For refractory conditions, placebo-controlled clinical trials cannot replicate the real clinical world. In these circumstances, observational studies, incorporating the advantages of multiple measures pre-and post-intervention, can yield important new information [22] . Data presented in this study describe the baseline demographics, clinical characteristics, and expenditures due to NeP in the pregabalin-naïve population of an observational study [24] . Baseline patient characteristics were not balanced among treatment groups. Our patient-reported health outcomes data show that subjects not receiving pregabalin, in general, had better clinical conditions at baseline, with lower levels of pain intensity and disability, which resulted in better social and work activity and quality of life, quite the opposite of what was observed in the pregabalin-add-on group. Likewise, when compared with patients who received pregabalin, those patients also had significantly lower scores in pain-related mood symptoms. Similar baseline characteristics have been observed in other observational studies of pregabalin-naïve and refractory patients with painful lumbar or cervical radiculopathy [39] .
The expenditures due to NeP were also unbalanced among groups at baseline. Pregabalin seems to be prescribed to patients who, at baseline, reported significantly more prescribed diagnostic tests, more medical visits, more expensive pharmacological treatment, as well as more LWDEs. Mean total expenditures were significantly higher among pregabalin-add-on patients than in the other groups (about €3,100/patient vs €2,400/patient). The direct costs were lower in the pregabalin-monotherapy group (a mean of about €150/patient) than in the other-treatments group; €834 vs €984/patient, respectively, probably due to the high percentage of hospitalized other-treatments patients, similar to the pregabalin-add-on group. This observational study did not record NeP-non-related comorbidities, which could provide additional information about patient clinical profiles and a possible reason for hospitalization expenditures. The magnitude of the baseline costs observed in this trial were similar to those observed in other studies conducted in our context and in Canada, supporting the validity of the "real-world" health costs obtained in the present study [14, 40, 41] .
Our findings may indicate a preferred pattern of prescribing pregabalin as a switch drug in refractory patients who have poorer health and thus higher health costs. This pattern could also suggest that an individual patient baseline characteristic may strongly influence prescriber decisions regarding selection of a switch treatment option. Observational study designs have limitations such as possible bias in patient selection, group balance in number of patients, or other confounding factors [22] . One confounding factor, called "confounding by indication bias," inherent in observational drug studies, explains that in clinical practice, there is always a reason for a prescription, which is often associated with the outcome of interest [42] . This would explain the significant differences in baseline clinical characteristics of the three groups selected for this analysis and also the prescription pattern observed in this study. The unbalanced sample size of the nonpregabalin group in comparison with the other two groups might reflect a possible selection of patients receiving pregabalin. The investigators may have tested the most efficacious drug [25, [43] [44] [45] in the most seriously ill patients, so patients in the pregabalin-monotherapy and pregabalin-add-on groups showed significantly more severe symptoms in intensity and descriptors of pain.
Figure 1 Lost workdays equivalents (LWDE).
Interestingly, in accordance with recent guidelines and recommendations [42, 46] , it appears that a substantial proportion of subjects in the study were receiving inappropriate drug regimens for a neuropathic condition before starting the trial. In this population, a large percentage of patients were treated with NSAIDs or acetaminophen (at least 65% and 40%, respectively). These drugs are ineffective in NeP, although they may help with a coexisting nociceptive condition [39, 46] . In contrast, only about 20% of the refractory patients received AEDs and about 10% tricyclic antidepressants (TCAs), both drugs considered first line drugs for NeP [42, 46] . In fact, of the total population analyzed, 167 (12.3%) patients did not receive pregabalin as a switch drug (other-treatments group), despite the fact that only 46 (27.5%) were treated with some AED (32 [70%] received gabapentin but were apparently non-responders) and 18 (11%) with TCAs. This situation is almost analogous to the ones described by other authors, likewise in PCS, where NSAIDs are widely used (65%), while the use of drugs with proven clinical efficacy in the treatment of NeP, such as AEDs or TCAs, is more limited (10% and 3%) [18, 23, 39, 47] . Thus, our study raises questions about the optimality of NeP treatment in a routine PCS, as our results, consistent with the findings of several recent studies, point towards inadequate use of medications for the management of NeP in general practice [18, 23, 43, 48] . Berger et al. recently demonstrated that NSAIDs were widely used for patients with NeP and theorized that clinicians may be more comfortable prescribing "traditional" analgesics to treat pain regardless of its etiology [18] . Among other possible reasons, we may speculate that this is due to a failure in continuing medical education at the primary care level, the scarcity of resources in these settings resulting in an inability to devote enough time to patient care, and saturated waiting lists.
The ability to reliably identify a specific patient profile can supply important information to primary care providers and lead to opportunities to optimize NeP care. Pregabalin may have been perceived by prescribers as having a better efficacy profile, so it would be preferentially prescribed to patients who tended to have a more severe NeP profile and thus higher spending on diagnostic tests and medical visits, as well as more LWDEs. In summary, these findings suggest that primary care physicians chose pregabalin as an option for treating refractory patients who tended to have much more severe NeP profiles, costing society more than when they chose other therapeutic strategies not including pregabalin.
